Since the dimensions of the ventricles are related to both myocardial tension and myocardial oxygen consumption (MVO2), the effects of nitroglycerin on the left ventricular volumes and left ventricular haemodynamics were studied in patients with ischaemic heart disease. The ventricular volumes were estimated using the constant infusion technique (indocyanine green) of Shaffer (I964). Sublingual administration of nitroglycerin (o.6 mg.) resulted in a significant reduction in cardiac output (27%), mean systolic pressure (2I%), left ventricular end-diastolic pressure (63%). stroke volume (27%), left ventricular end-diastolic volume (26%), and left ventricular work (4i%). Both calculated circumferential myocardialforce (40o%) and the myocardial tension (3300) decreased during systole, while the pressure-time index decreased by 27%. A similar decrease was also found in the contractile element work (42%), and mean circumferentialfibre shortening rate (22%). Thus, this study has shown that the major determinants of MVO2, i.e. myocardial wall tension, the velocity of contraction, and contractile element work, decrease significantly after administration of nitroglycerin.
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Despite ioo years of effective use, the mechanism of action of nitroglycerin is not yet firmly established. Since it does not appear to increase myocardial blood flow in patients with ischaemic heart disease (Gorlin et al., I959; Bernstein et al., I966) , it has been generally accepted that the benefit results from reduced myocardial oxygen consumption (MVO2) (Winbury, i964) , and it has been suggested that a favourable redistribution of myocardial blood flow may play a role (Fam and McGregor, I964) .
Previous studies have shown that nitroglycerin reduces the systolic pressure-time index and calculated left ventricular work (Gorlin et al., 1959; Parker, West, and Di Giorgi, I967) Harvard pump. Arterial blood was sampled from the aortic root at a constant rate of I4-8 ml./min., and indicator dilution curves were recorded, using a Water Cuvette-Densitometer (300-X), simultaneously with the electrocardiogram. When plateau concentrations had not been obtained before the appearance of recirculation, the procedures were repeated. In 5 patients, cardiac outputs were also estimated by the Stewart-Hamilton principle with an injection of a single bolus of indocyanine green (o 5 mg.) into the pulmonary artery, and the result was compared with the constant infusion technique.
Following basal measurements, the patients were given nitroglycerin (o-6 mg.) sublingually, and measurements were repeated at 2-minute intervals for 8 minutes after the nitroglycerin had completely dissolved.
The cardiac output (CO) was calculated as follows:
where i is the amount of dye injected and C max. is the concentration of the indicator in the plateau before the appearance of recirculating dye. The end-systolic volume (ESV) was calculated as ESV= C mx. [nC max.-
where n is the number of heart beats required to reach the plateau concentration (C max.) and C (i) is the concentration at each cardiac cycle. Left ventricular end-diastolic volume was calculated by addition of stroke volume and end-systolic volume.
The circumferential myocardial force was calculated as the product of P7rr2 assuming the left ventricle to be a sphere (Burch et The most conspicuous change was found in the left ventricular end-diastolic pressure which decreased by 63 per cent. This agrees with the previous study (Parker et al., I967) .
Nitroglycerin has been reported either to cause no change (Hoeschen et al., I966; Brachfeld, Bozer, and Gorlin, I959), or to decrease cardiac output (Gorlin et al., I959; Parker et al., I967 (Burch et al., I952; Levine and Wagman, I962). The circumferential forcetime index, using the latter formula, decreased by a maximum of 40 per cent 5 to 6 minutes after nitroglycerin (Table 2) , while the tangential tension-time index, using the former formula, decreased to the maximum of 33 per cent ( Table 2 ). The pressure-time index also decreased after nitroglycerin, but the magnitude of change was less than the two previous calculations, being only a 27 per cent decrease at the maximum.
The contractile element work as calculated (Britman and Levine, I964) 
